Introduction: More than 350 million people are chronic carriers of HBV and many of them develop progressive diseases, including cirrhosis and hepatocellular carcinoma. Many of those infected develop persistent disease and a proportion goes on to develop liver failure and cancer. Researchers showed that double mutations of the x gene at position 1762 and 1764, have been found in chronic hepatitis B. These mutations were proposed to be associated with fulminant hepatitis B increasing risk of hepatocellular carcinoma. This project aimed to investigate mutation in the x gene region of HBV infected patients in Golestan province, Iran. Method: 100 patients were entered in this study. Hepatitis B viral DNA was extracted from plasma and PCR was performed using specific primers. Direct sequencing and alignment of x gene were applied using reference sequence from Gene Bank database (Okamoto, 1988; Accession number AB033559). Results: Among the chronic HBV patients 51% were male. The results showed that 49% of patients had A1762T, G1764A mutations changing AGG to stop codon TGA. 27% and 24% of cases were showed mutation only in A1762T and G1764A positions respectively. Conclusion: This study was shown presence of X gene mutation in HBV infected people in Golestan province, Iran. The rate of mutation in two positions 1762 and 1764 of HBV genotype D X gene was higher than the average rate of the world (34%).
lion people in the world are chronic carriers of the virus [1] . The clinical manifestations of HBV infection range from acute self-limiting infection or fulminant hepatic failure, inactive carrier state, chronic hepatitis with progression to cirrhosis, and Hepatocellular Carcinoma (HCC) [2] . Genotype D in the Mediterranean area, Middle East and Iran differ with regard to clinical outcome, prognosis, and response treatment [3] . HBV is a small, DNA-containing virus with 4 overlapping open reading frames (i.e., several genes overlap and use the same DNA to encode viral proteins. The 4 open reading frame (ORF) are core, surface, X, and polymerase. The core gene encodes the core nucleocapsid protein (important in viral packaging) and hepatitis B e antigen (HBeAg).
The surface gene encodespre-S 1 , pre-S 2 , and S protein (yielding large, middle, and small surface proteins, respectively). The X gene encodes the X protein, which has transactivating properties and may be important in hepatic carcinogenesis. The polymerase gene encodes a large protein with functions critical for packaging and DNA replication (including priming, RNA and DNA dependent DNA polymerase, and RnaseH activities) [4] . The X gene is the smallest of the four, partially overlapping open reading frames serves for translation, of the core and polymerase proteins, and the precore/core mRNA for translation of HBeAg, is controlled by the BCP and CURS. Within these regions various mutations have been described affecting the precore start codon, the encapsidation signal, and the core promoter region. The most common of these nucleotide exchanges is a G1764A mutation, which is often associated with an A1762T mutation.
The G1764A mutation is located within the BCP, upstream of the pregenome and precore/core mRNA initiation sites and may thus be involved in transcriptional regulation [6] . The most common naturally occurring HBV mutations are the G1896A mutations, which create a premature stop codon in the precore (PC) region, and the A1762T, G1764A dual mutation in the core promoter (CP) region, which down-regulates HBeAg production [7] . Iran is considered as a country with low endemicity of chronic HBV infection [8] , however, comparing to higher prevalence of HBV infection in Golestan Province with about 8.9% in comparison with other studies published in Iran to date (3%) [9] . This study aimed to investigate the rate of mutation in the X gene region of HBV in patients infected by this virus in Golestan Province, Iran.
Materials and Methods

Sample Selection
According to lowest frequency of the HBV PC mutation (p = 48%) and error coefficient Blood samples were collected in the EDTA 5% anti-coagulant and plasma was separated for further examination.
DNA Extraction
HBV-DNA was extracted from 200 μl of each plasma sample using QIAamp DNA Mini Kit (QIAGEN, Hamburg, Germany) following the manufacturer's instruction and extracted DNA was stored at −20˚C for PCR process.
Primer Selection
Primers were selected to achieve optimum PCR sensitivity and the PreCore region amplification. Following primers yielded 390 bp amplification according to nucleotide position 1689 to 2078 [7] . 
PCR and DNA Amplification
Amplification mixture contained: 100 ng of extracted DNA, 1× PCR buffer, 1.5 mM MgCl 2 , 0.2 mM dNTP, 2.5 U Taq DNA polymerase (QIAGEN, Hamburg, Germany) and 0.4 pmol/μl of each primer in a total volume of 50 μl with distilled water. The PCR profile was an initial 5 min denaturation at 95˚C, followed by 30 cycles of amplification including denaturation for 1 min at 95˚C, primer annealing for 1 min at 55˚C and extension for 2 min at 72˚C, with a final extension at 72˚C for 5 min. The 390 bp amplification products were analyzed by gel electrophoresis on 1% agarose gel stained with ethidium bromide to determine HBV-DNA positive and negative samples.
DNA Sequencing and Mutation Analysis
The positive PCR products were send to Macrogen Inc., Korea for automated sequencing Then nucleotide sequences were aligned with standard hepatitis B sequence, [Accession number: AB033559] from Gene Bank database, for mutation detection and analysis [8] .
Results
The mean age of patients was 36.8 ± 11.5 year and 51% was male. Isolates were belonged to genotype D subgenotype D 1 , subtype ayw 2 according to our previous study [9] . Comparison of our nucleotide sequences with reference sequence from Gene Bank database (Okamoto, 1988 ; Accession number AB033559) showed high rate of mutation with frequency of 97.5% in BCP region. Substitutions of A1762T and A1762G were detected in 25 (25%) and 5 (5%) of patients respectively which were affected amino acid L130M in 10 (10%) patients. G1764A, G1764T and G1764C substitution were seen in 24 (24%), 16 (16%) and 4 (4%) cases respectively which caused V131I change in 9 (9%) patients. 27% and 25% of cases were showed mutation only in A1762T and G1764A positions respectively. 49% of patients had A1762T, G1764A mutations changing AGG to stop codon TGA.
Discussion
HBV mutants which have various mutations in the X gene, including deletions or insertions of nucleotides and point Mutations have been reported [10] . These mutations are clustered within the region from positions 1750 to 1770 of the HBV genome, with an A-to-T mutation at 1762 and a G-to-A mutation at 1764 being the most common [11] . The pattern emerging for nucleotide identity at positions 1762 and 1764 strongly suggests a correlation with HBeA ganti-HBe phenotypic expression [5] . In vitro experiments by Buckwold et al. (1996) have indicated that precore mRNA production and consequently HBeAg levels are reduced when positions 1762 to 1764 are mutated to TGA, probably as a result of reduced transcription factor binding [4] . In summary, the BCP T1762/A1764 mutation is the strongest viral factor associated with the development of HCC in hepatitis B carriers. Patients infected with the BCP T1762/A1764 mutant who had an HBV load _105 copies/mL had a _30-fold increase in the risk of developing HCC, compared with patients infected with the BCP A1762/G1764 wild-type strain and a low HBV load, irrespective of viral genotype and precore 1896 status. This high relative risk indicates that both the BCP T1762/A1764 mutation and HBV load are important in better defining HBV carriers at high risk for progression to HCC [12] . Lee et al., showed that double mutations of HBV at nucleotide1762 (A → T) and 1764 (G → A) in the basal core promoter (BCP) region were the most common mutation types in HCC patients. Because double mutations in the BCP region also exist in the coding sequence of HBV X gene, these mutations convert K to M at position 130 and V to I at position 131 in the overlapping X-open reading frame gene product [13] . Detection of the BCP T1762/A1764 mutation in HBV carriers may aid in the identification of chronic carriers at high risk for developing HCC, and they may be encouraged more aggressively to receive antiviral treatment and to undergo more active surveillance for HCC [12] .
Conclusion
This study was shown presence of X gene mutation in HBV infected people in Golestan province, Iran. The rate of mutation in two positions 1762 and 1764 of HBV genotype D X gene 24% and 27% was near the average rate of the world (40%) [14] .
